Epithelial changes in amikacin-damaged organ of Corti
The organ of Corti located in the cochlear of the inner ear contains the hair cells, which serve as the sensory cells for hearing. Many types of insults, including acoustic trauma from loud noise and ototoxic drugs can damage hair cells resulting in hearing loss. Following this trauma, epithelial reorganization occurs in the cochlear whereby specialized columnar epithelial cells are replaced by an unspecialized flattened epithelium (Oesterle 2013) . Ladrech et al. (2017) have now used a model of amikacin (an aminoglycoside antibiotic) induced cochlear remodeling following hair cell loss to study these processes using immunohistochemistry. Using samples available from prior studies, they investigated in a spatio-temporal fashion proteins involved in (1) maintaining cell shape (actin and tau); (2) cell adhesion (E-cadherin, polysialylated NCAM, laminin); and (3) cell migration (vimentin, GFAP), and (4) enzymatic activities (PKC isoforms). Moreover, morphological changes in the cochlear induced by amikacin poisoning were investigated by both scanning and transmission electron microscopy. Based upon their immunofluorescence and electron microscopic investigations, the authors determined that following severe hair cell loss, the reorganization of the organ of Corti is dependent upon several cellular processes, including epithelial-to-mesenchymal transition as well as individual and collective cellular migration. Moreover, structural reorganization appeared to involve both migratory root cells and infiltrating fibroblasts. Finally, their results suggest that the
Visualization of endothelial barrier function damage
Histochemical determinations of atherosclerosis are oftentimes assessed by imaging of oil red O-stained cryostat sections (Paigen et al. 1987; Taatjes et al. 2000 Taatjes et al. , 2008 Wadsworth et al. 2002) . This useful method can be quantitative and delineates atherosclerotic lesions in various stages of progression, though the earliest stages indicated by endothelial barrier function damage will not be recognized. Bömmel et al. (2017) have now developed a novel, simple staining protocol aimed at assessing this initial phase of atherosclerosis formation in large vessels. Evans blue dye was injected intracardially into mice following washout of blood. The aortae were then removed, fixed, and frozen. Endothelial barrier permeability disruptions were indicated by the presence of Evans Blue dye in the intimal region of the aorta from three mouse models known to develop atherosclerotic lesions with differing degrees of severity (ApoE
Evans blue deposition in the aortic intima was found in all three mouse models prior to light microscopically visualized morphological changes, and could be easily quantitated using standard image analysis parameters. The authors also documented the presence of endothelial cell barrier disfunctions using several in vitro approaches. Overall, this novel histochemical technique promises to provide a simple and inexpensive 1 3 unspecialized flattened epithelium arising following hair cell damage may represent a potential therapeutic target for sensory cell regeneration.
Visualization of genetic heterogeneity in morphologically homogenous colorectal cancer
Colorectal cancer may be composed of subpopulations of morphological distinct cancer cells harboring different genetic alterations. This cancer cell/tumor heterogeneity is considered a major cause for therapy resistance. Because of the lack of analogous data, El-Heliebi et al. (2017) have investigated morphologically homogenous colorectal carcinomas with regard to their genetic landscape. Using next-generation sequencing, they identified in a first step mutational profiles of four microdissected areas of six morphologically homogenous colorectal cancers. In three out of the six studied carcinomas, genetic heterogeneity was obvious. Afterwards, they applied mRNA-based in situ mutation detection technology based on padlock probes for direct mutation detection in sections of formaldehydefixed and paraffin-embedded cancer tissue. The padlock probe technique is highly specific and permits the detection of point mutations in situ in tissue sections (Larsson et al. 2010) . Using this in situ mutation detection, El-Heliebi et al. (2017) were able for instance to clearly localize not only FANCD2 wild type, but also mutated transcripts in certain tumor areas. They concluded that genetic heterogeneity of morphologically homogenous colorectal cancer may be frequent and that the padlock probe technique is a powerful in situ tool for their visualization.
Mucosal barrier in human chagasic-megacolonic mucosa
Chagas disease is an illness caused by the protozoan parasite Trypanosoma cruzi. During the chronic phase, the parasite exists mainly in the heart and muscle of the digestive system, causing cardiomyopathy and/or intestinal dilatation such as megacolon (Rassi et al. 2010) . Patients suffering from chagasic megacolon have an intact mucosal barrier, and while the selective survival of VIP-ergic nerve fibres within the lamina propria has been demonstrated, a loss of cholinergic neurons occurs in the myenteric and submucosal plexus (Jabari et al. 2014a, b) . In the present investigation Koch et al. (2017) have analyzed goblet cells [including their markers mucin 2 (MUC2) and trefoil factor 3 (TFF3)], as well as enterocytes, and the relation of VIPimmunoreactive fibers to these epithelial cell types. Goblet cells accounted for 38.4% of all epithelial cells in normal colon, and increased to 58.9% in chagasic-megacolonic mucosa. In megacolonic mucosa, TFF3 was confined to the goblet cells in the base of the crypts and MUC2 was detectable only in luminal goblet cells, in contrast to their uniform expression in normal colon. Moreover, in contrast to normal colon, gelsolin-positive goblet cells were almost undetectable in megacolonic mucosa. The surviving VIPergic nerve fibers were always in close proximity to goblet cells. The mitosis rate was significantly increased in the megacolonic and anal parts. The observed changes may be contributing factors to maintain an intact mucosal barrier in chagasic megacolon for decades.
